Abstract
Let G be the set of all graphs constructed as follows: Let (J 1 , R 1 ) ∈ G 1 and (J 2 , R 2 ) ∈ G 2 . Let L 115 be a perfect matching between R 1 and R 2 and let J be the union of J 1 , J 2 , and L. Note that L does 116 not necessary match vertices with the same labels under ℓ. Let L 0 be the set of edges x 1 x 2 in L such 117 that ℓ(x 1 ) = ℓ(x 2 ). Note that this condition implies ℓ(x 1 ) ∈ X. Then J/L 0 is a graph in G. In case
118
L 0 has two edges x 1 x 2 , y 1 y 2 such that x 1 , y 1 ∈ R 1 , x 2 , y 2 ∈ R 2 , and ℓ(
then x 1 and y 1 are obtained from splitting a vertex v, and x 2 , y 2 are obtained from splitting the
would make the two edges e 1 = x 1 y 1 , e 2 = x 2 y 2 in parallel. Members of G are called twists of the given division, it may at the same time create new unwanted divisions. This could be a problem 137 in certain applications, but it does not cause any trouble in this paper.
138
We will need two lemmas for proving Theorem 2.1. Let G be a graph and let A, B be subsets 
143
Lemma 2.2. Let G be a graph, A, B be subsets of V (G) with min{|A|, |B|} > k, and P be a set of
146
Let G be a graph and let A, B be subsets of 
184
Let P be the set of all
) and let cases, but they cannot be simplified in general. We also point out that, as illustrated in the proof of 381 Theorem 2.5, matching L can be contracted in many cases, but it cannot be contracted in general.
382
Therefore, the twist operation cannot be further simplified in general.
383
There is certainly a chance that a proof with fewer cases could be extracted from the current 384 proof since certain cases could be combined together. However, a price we have to pay is to end up 385 with a complicated proof, because we have to make fine distinctions between the cases in order to
